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addition, a summary of the CASP 5 experiment will beOrder, Disorder, and Flexibility:
published soon in Proteins.Prediction from Protein Sequence The paper in this issue of Structure (Linding et al.,
2003b) describes the development of a new computa-
tional tool for prediction of unstructured regions, Dis-
EMBL. It consists of three separate predictors that are
The new predictor of disordered protein regions (dis-
trained on different datasets: residues within loops/coils
EMBL) introduced in this issue of Structure (Linding
(as defined by DSSP), residues within hot loops (loops
et al., 2003b) represents a computational tool devel-
with high B-factors from X-ray crystal structures), and
oped to aid structural biologists in the design of pro-
residues with missing coordinates (from PDB X-ray crys-
tein constructs that avoid disordered protein regions
tal structures). Although disEMBL only marginally out-
in order to increase the success rate of structure de-
performs the older version of PONDR in the prediction
termination. of intrinsic disorder, its ability to predict other features
related to disorder, such as loops/coils and hot loops,
Proteins can be very pliable molecules. The dogma that has significant potential.
a rigid globular protein structure is always a prerequisite A limitation of the previous work in this area has been
for protein function is becoming obsolete. Indeed, the the simplified two-state classification into order and dis-
call to reassess the standard protein structure-function order (or folded and unfolded). The partitioning of resi-
paradigm (Wright and Dyson, 1999) is being answered dues into different flexibility groups is a novel feature
by an increasing number of publications during the last of the current paper. This systematic consideration of
few years (reviewed in Tompa, 2002) and Figure 1. The different flexibility types could eventually lead to a better
recognition that numerous proteins and protein regions understanding of protein function and could help in the
perform functions that require the lack of folded globular development of more accurate predictors of protein 3D
structure (Dunker et al., 2002; Dyson and Wright, 2002; structure. Moreover, the complementarity of the Dis-
Iakoucheva et al., 2002) has opened new perspectives EMBL predictors (especially hot loops and missing coor-
on protein structure-function relationships. dinates predictors) provides additional support to the
Intrinsically unstructured proteins and regions, which hypothesis that both disorder and flexibility indeed have
are also known as natively unfolded and intrinsically numerous flavors. The partitioning of the disordered pro-
disordered, differ from structured globular proteins and tein regions into different flavors based on amino acid
domains with regard to many attributes, including amino composition, disordered region location and biological
acid composition, sequence complexity, hydrophobicity, function has also been recently suggested (Vucetic et
charge, flexibility, and type and rate of amino acid sub- al., 2003).
stitutions over evolutionary time. These differences can The cases where the DisEMBL predictors disagree
be utilized to predict intrinsic order and disorder from with each other suggest an area for further exploration.
the amino acid sequence. The first computational tool If a region is predicted to be ordered by the loops/coils
that indicated the predictability of disordered regions predictor and it is predicted to be disordered by the
from protein sequence (Romero et al., 1997) was a neural hot loops and missing coordinates predictors, this may
network predictor, later named PONDR (Predictor of indicate false positive predictions by the latter two pre-
Naturally Disordered Regions). Several other disorder dictors. On the other hand, the prediction of disorder by
predictors have been published since then (Uversky et loops/coils and hot loops predictors but not by missing
al., 2000; Liu and Rost, 2003; Linding et al., 2003a). The coordinates predictor may suggest the type of disorder
recent Critical Assessment of Protein Structure Predic- specific only for protein regions characterized by high
tion (CASP) included prediction of disorder for the first B-factor values.
time. Brief description and the results of this blind predic- Using varying window sizes (from 3 to 51 residues)
tion experiment can be found at the CASP 5 homepage for training is an especially interesting feature of the
DisEMBL predictors. Since the various PONDRs to date(http://predictioncenter.llnl.gov/casp5/Casp5.html). In
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tion, etc., researchers have manipulated protein order
and disorder over a wide range, from transient local
unfolding, to partially unfolded but still collapsed (mol-
ten globular) forms, to fully unfolded chains with varying
degrees of extension. In our view, nature has evolved a
similarly wide range of structure and flexibility for her
set of native proteins by means of amino acid composi-
tion and sequence variation in combination with control
of the surrounding local environments. The prediction
of disordered regions from amino acid sequence is help-
ing to support the view that absence of fixed 3D struc-
ture is itself a type of structure that is important for
Figure 1. The Increase in the Number of PubMed Hits Dealing with function.
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